The aim of this study was to assess the utilization and socio-economic benefits of Osyris lanceolata (The East African Sandalwood) in Kitui County, Kenya. Data was collected using questionnaires and analysed using SPSS version 20. A total of 120 respondents were interviewed. The results revealed that 78% of the respondents were aware of existence of O. lanceolata plants in their region. From these respondents there were two main uses of O. lanceolata wood products which included; medicinal and perfumery oil production. The main purpose of harvesting O. lanceolata was mainly for commercial use (44.2%), with little use for domestic purposes (16.7%). The major beneficiaries of O. lanceolata business were the manufacturers reported by 45% of the respondents, followed by middlemen as reported by 30% of the respondents. The least beneficiaries were the harvesters from the wild and the transporters reported by 17.5% and 5.8% of the respondents respectively. Majority of the respondents (51.7%) reported that the main customers for O. lanceolata were the pharmaceutical companies followed by 29.2% who reported that it was perfume and cosmetic companies. There was significant Pearson correlation between socio-economic benefits (r=0.781, P< 0.01), usage knowledge (r=0.744, P< 0.01) and distribution (r=0.666 P< 0.01), with the harvesting trends of O. lanceolata from the wild. The study concluded that socio-economic benefits associated with O. lanceolata are contributing to its over-exploitation from the wild, thus calling for multifaceted interventions to minimize loss of this invaluable plant species from the wild.
Introduction
Osyris lanceolata (Hochst & Steudel) (The East African Sandalwood) is a predominantly dry land shrub / tree species with Kenya as one of its major range states and especially in Kitui county and other arid and semi-arid areas. The species has also been documented to occur in Baringo, Narok, and Bomet counties among others. The tree is locally known as, Munyungamai, Ndonga or Kithawa in Kikamba, Msandali / Mti wa marashi (Swahili), Muthithi (Kikuyu), Mberegesa (Chagga), Olseyeayyesi (Maasai). Sandalwoods are However, the nature of exploitation of O. lanceolate in Kitui County raises concern on its survival in the wild as it involves uprooting of the whole tree / shrub. The mode and scale of harvesting has made the tree to be locally endangered which threatens not only the survival of the species, but also the sustainability of the trade in the species products. O. lanceolata is harvested in the wild by uprooting the whole tree including its roots because the essential oil concentration is higher in the roots than the trunk (Mukonyi et al 2011) . Under normal conditions, young trees grow slowly, only gradually developing a core of heartwood.
It is reported that the harvesting methods used are highly destructive since the whole plant needs to be uprooted to get the roots, leading to a serious depletion of its populations. Unfortunately, while the resource base is declining, the markets of sandalwood oil and products have been rising (Kamondo et al., 2014) .
The aim of this study was therefore to assess the utilization and socio -economic benefits of O. lanceolata and the associated environmental degradation impacts in Kitui County. 
Materials and Methods

Description of the study area
The study was carried out in Kitui County which is one of the 47 counties in the country located about 160 km east of Nairobi City. It is the sixth largest county in the country, covering an area of 30,496.4 km The study was carried out in four sub -counties of Kitui County namely Kitui South, Kitui East, Kitui West and Kitui Central. The general study area lies within Kitui County ranges and hills.
Data collection
Cluster sampling was used to select the sub -counties based on agro -ecological zones. Purposive sampling was used to select locations and sub -locations in each sub -county (Ranjit, 2011) . Open and closed -ended household questionnaires, key informant questionnaires and Focused Group Discussions were used to gather information from the community and local experts working in Kitui County (Mugenda, 2011 and herbalists considered as ethno-practitioners in this study. A total of 120 questionnaires were administered and filled in the field. In addition, a total of key informant 20 questionnaires were also administered to government departments and non-governmental organizations in the study area. The
Geographical Information System (GIS) was used to analyse GPS data collected during the field exercise.
Data analysis
Data collected in the field was keyed into Statistical Package for Social Sciences (SPSS) version 20.0.
Qualitative data generated from the open-ended research tools were organized into themes and patterns based on the study objectives and questions (Orodho, 2008) . The organization of database into map layers provided rapid access to data elements required for geographic analysis. Tables, maps, plates and graphs were used to describe and summarize the data while the inferential statistics used for this study included
Correlations, Model summary, Chi -square, ANOVA, multiple regression and coefficients. As part of the analysis, Pearson's Correlation Analysis was also done on the independent and the dependent variables. 
Results
On average, (55.4%) of the respondents were males while 44.6% were females. At least 40% of the respondents were 30 -39 years of age. This was followed by 40 -49 years with 30% respondents. Those above 50 years were 20%. The least were those below 30 years with 16.7%. On the education level of respondents, it was revealed that 46.7% of them had primary education as their highest level of education, followed by 23.3% with secondary education and 19.2% with no education at all. There were however some respondents with college and university education at 5.8% and 3.3% respectively.
The logistic regression analysis on socio -economic factors was found significant (p< 0.05) in influencing indicated that the species grew on farmland. The least was 5% who indicated that it grew along rivers Nzambani and Kyanika. In Kitui South Sub -County, the plant grows at Ikanga, Kyatune, Mutha hills and in Mutomo. Figure 3 shows distribution of O. lanceolata within the targeted study areas.
There was a significant Pearson correlation between distribution (r = 0.666 p < 0.01), with the harvesting trends of O. lanceolata from the wild. The main purpose for harvesting O. lanceolate was for income and commercial purposes (44.2%), followed by 39.2% for both commercial and local use, while local use only was by 16.7% of the respondents. However, there was substantial level of illegal harvesting of O. lanceolata material from the wild (Plate 1).
In Kitui County, incidences of illegal poaching of O. lanceolata have been reported for the last three years due to the demand of the plant as raw material for the manufacturing companies. The major beneficiaries of O. lanceolata business were the manufacturers (45%) followed by the middlemen (30%). The local harvesters only benefited by 17.5% while the transporters benefited by 5.8% (Figure 4 ). Majority of the respondents (48.3%) reported that they had harvested O. lanceolate for less than one year. This was followed by those who had harvested the plant material for a duration ranging between 2 -4 years (26.7%). Those who had harvested the plant material for a period ranging between 5 -7% were 14.2% and those who had harvested it for more than 7 years were 10.8%.
Factors that determine selling price for O. lanceolata products
Selling price for O. lanceolate was mainly determined by the buyers (51.7%), followed by 23.3% of the respondents who indicated that it was determined by the market forces. The respondents who indicated that the selling price of the plant material was determined by the seasons and self were 19.2% and 5.8%
respectively.
The study established that one litre of the refined and processed O. lanceolata oil price ranges between Kshs. 80,000 to Kshs. 100,000. Majority of the respondents (51.7%) reported that the main customers for O.
lanceolate were the pharmaceutical companies followed by perfume cosmetics companies at 29.2% (Table   4 ). Most of the respondents (64.2%) indicated that the plant material was being used for medicinal purposes, followed by the oil production at 25.8%. Construction, wood carving and firewood utilization were least reported at 1.7%, 2.5% and 5.0% respectively ( Figure 5 ). 7%) . Majority of the respondents (42.5%) reported that the roots were the most harvested parts of the plant material, followed by both stem and roots (25%), stem (18.3%), leaves 9.2% and branches 5.0% (Table 5 ). Majority (42.5%) of the respondents indicated that the part of the O. lanceolata plant harvested is the roots. This was followed by those who indicated that it's both stem and roots (25%). Others indicated that it was stem (18.3%), leaves (9.2%) and branches (5%).
The researcher further sought to establish the environmental degradation consequences caused by overexploitation of sandalwood plant. The responses were presented in table 6.
Major environmental degradation effects
Majority of the respondents (55%) reported that the major environmental degradation consequences caused by over -exploitation of O. lanceolata plant materials was increased soil erosion. This was followed by the drop in crop production (29.2%), lack of fodder for livestock (8.3%) and diminishing of water resources (7.5%) ( Table 6 ). During the study, it was found that the main environmental degradation effect associated with unsustainable harvesting of O. lanceolata was degradation of water catchment areas. This in turn has caused increased surface run -off, flash flooding, reduced infiltration and increased soil erosion and siltation of the existing water harvesting structures. This was confirmed by Kieti et al, (2016) who reported that once watershed and catchment ecosystems are interfered with, they cease to supply essential ecological goods and services.
Furthermore, these factors have threatened the hydrological functioning of forests -water interaction (Chene, 2005) . The roots were the most preferred parts with the stems and branches being utilized as source of firewood. Once the roots of a plant are uprooted it means that the soil particles cannot be held together and this exposes the soil to agents of soil erosion FAO, (2015). Other environmental degradation effects reported were drop in crop production and lack of fodder for livestock as also confirmed by (FAO 2015).
These occur due to loss of soil fertility whereby once active soil ingredients are washed away, the soil is left bare without sufficient nutrients to support crop production and fodder growth for livestock as similarly reported by Mary (2015) . 0.129). These findings were supported by Mary (2015) , who established that socio -economic benefits of harvesting O. lanceolata contributed highly to its exploitation due to high demand in the market.
Conclusion
In this study, it was established that most of the community members interviewed had received either formal or informal education. Those who had not received any form of education did not know the uses of the O.
lanceolata. Most people harvested the plant material in order to earn an income. The major beneficiaries in the entire value chain were the manufacturers, middlemen and traders. Majority of the people involved in the harvesting of O. lanceolata did not have the necessary skills on how the material should be processed.
Pharmaceutical and cosmetic companies were the main buyers of the O. lanceolata plant materials.
Middlemen and manufacturers determined the selling and buying price of the O. lanceolata products.
Majority of the people interviewed stated that they had been involved in the business of O. lanceolata business for less than a year and this meant that it was a new business to them. The major environmental degradation impact associated with O. lanceolata utilization was the increased soil erosion due to the uprooting of the whole plant as the dominant method of harvesting. There is need to put in place sustainable conservation measures and operational regulatory framework to control harvesting of this threatened, yet commercially viable plant species from the wild. 
